We have photometrically monitored nine intermediate-to high-Galactic-latitude B-type stars for ß Cephei-type variability. One star, HD 204076, shows a clearly sinusoidal variation with an amplitude of ~ 0.015 mag and a period of a few hours, typical of ß Cephei stars. One other (HD 206144) is possibly a longer term variable at the 2 per cent level, while two objects, HD 219188 and HD 118246, may be variable at a smaller amplitude of < 0.01 mag. The remaining five stars show no signs of any periodic changes above 0.01 mag and are therefore unlikely to belong to the ß Cephei class of variable.
INTRODUCTION
The nature and origin of high-Galactic-latitude early-type stars have been subjects of discussion for some time, with several authors believing these stars to be subluminous objects close to the Galactic disc (see, for example, Carrasco, Aguilar & Recillas-Cruz 1982) . Over the last few years we have been involved in an extensive survey of such early-type stars, and model atmosphere analyses of their optical spectra have implied that many of them are normal objects which have probably been ejected from the Galactic disc at high velocity (see Conlon et al. 1990 and references therein). However, for a number of objects the derived z-distances and kinematics indicate that that they must have been formed in situ. For example, a detailed model atmosphere analysis of the star PHL 346 indicates a z-distance of 8.7 kpc and an age of 17 Myr. When combined with an estimate of the current stellar velocity in the z-direction, PHL 346 would appear to have been formed at a distance of at least 6 kpc from the plane (Keenan et al. 1986b) . Waelkens & Rufener (1988) have monitored PHL 346 using UBV filters and have found that it is a pulsating variable with a period of 0.152 d, which has subsequently been confirmed by Kilkenny & van Wyk (1990) . This period, with the spectral classification of PHL 346 (B1.5III) and the fact that its colour and brightness vary in phase, leads these authors to conclude that the star is a ß Cephei variable (Lesh & Aizenman 1978) , which then implies that it is a normal, distant object as no subluminous ß Cephei stars are known to exist (Waelkens & Rufener 1988) .
We have therefore undertaken UBV photometric monitoring of several of our halo stars which, on the basis of their optical spectra, appear to be normal and at large distances from the Galactic plane. Confirmation of the normality of our targets is crucial, not only to increase the sample size of stars that have formed in the halo, but also because the stars are frequently assumed to be normal and used as tracers of distant halo interstellar gas (see, for example, Keenan et al. 1988 ).
OBSERVATIONS AND REDUCTIONS
Candidate stars having atmospheric parameters consistent with spectral classifications between B0.5II/III and B2IV, the range found for ß Cephei variables (Lesh & Aizenman 1978) , were chosen from the numerous intermediate-to highGalactic-latitude stars observed by us in the recent past. Particular attention was paid to stars that, like PHL 346, appear to have formed in the halo due to their evolutionary ages being significantly smaller than their flight times from the Galactic disc. Observations for this programme were made on the SAAO 1.0-m and 0.5-m telescopes over an extended period from 1989 to 1993. The St Andrews photometer (1.0-m) and People's Photometer (0.5-m) were employed with standard BV filters. The data presented here were obtained under photometric conditions and were reduced using the usual SAAO software and procedures, being calibrated against Cousins E-region photometric standards from the list of Menzies et al. (1989) . For each target object, a local comparison star was selected for differential photometric measurements. These objects were chosen such that (i) they were as near in colour and magnitude to the targets as possible, and (ii) they were within a degree or so in position on the sky. In practice, some compromise was necessary in the selection -the paucity of bright early-type stars over the sky meant that all the comparisons were of later spectral type. Table 1 lists all the target stars and their comparisons with, for the former, atmospheric parameters (and corresponding references) also being given. Because many ß Cephei stars have two pulsation modes, one over periods of a few hours, the other over many days (Lesh & Aizenman 1978) , some of the stars were monitored over an extended time-scale. To identify short-period variations, a sequence c,v,v,v,v,c,v,v,v,v,c... (c=comparison, v=target) was employed with interspersed skies; over the extended period, a single c,v,v,v,v,c sequence, again with interspersed skies, was made once or twice per night. Table 2 presents reduced photometry for the local comparison stars used in this study. For individual measurements on a single night, the magnitudes and colours were stable to a few millimagnitudes, as indeed they were for observations over different nights. These should therefore be reliable comparison stars, and the adopted mean magnitudes are presented in Table  3 . Table 4 presents a summary of the corrected photometry for all the programme targets. Standard deviations on the n measurements are given; for the nightly runs any systematic change is also noted with a description at the foot of the table. We now consider each star individually. HD 22586. Measurements over the course of more than three years yield a mean magnitude V = 8.020 + 0.003 with the measurements for the two approximately one-month periods being V = 8.024 + 0.003 and K = 8.022 ± 0.003. All nightly runs yielded light 'curves' flat to < 0.005 mag with one exception, where a possible linear brightening of ~ 0.007 mag was observed over 1.9 h. We therefore believe this star to be non-variable to < 0.01 mag, and possibly to < 0.005 mag. HD 121968. Observations over a 3.6-h run during a single HD 204076. This star is the only object that showed definite signs of ß Cephei-like variability, having a sinusoidal change of ~ 0.015 mag over a 3.6-h period - Fig. 1 shows the light curve. In the light of this possible variation, two additional runs on this object were made in 1993 August and September. This time, two comparison stars were used: HD 205265 (as before) and HD 204394. Combining all the photometry from all the runs, we found, for HD 205625, V = 6.418 ± 0.002, B -V = -0.095 ± 0.003 (n = 50) and, for HD 204394, V = 6.516+0.002, £ -F = 0.039+0.003 (n = 56). The data from the August run are of exceptional quality, and show the sinusoidal variation suggested by Fig. 1 much more clearly. The September data do not show the variability; in addition, there is a zero-point shift in both V and B -V which is not present in either of the two comparisons. We therefore believe the variations seen in Figs 1 and 2 to be real, and indicative of ß Cephei pulsation in HD 204076. The change in zero-point seen in Fig. 2(b) suggests some more complex, long-period mode of oscillation in this star.
RESULTS AND DISCUSSION
HD 100340. This star is flat to < 0.003 mag over a 6.5-h run; again, longer period changes are not ruled out by these data.
HD 118246. Like HD 219188, variability > 0.01 mag can be ruled out over a ~ 5-h period; however, there was marginal evidence for a very small change of amplitude ~ 0.005 mag.
The statistical significance of these results is somewhat uncertain, given the small sample and that the statistics of the ß Cephei stars in the solar neighbourhood are poorly understood (Lesh & Aizenman 1978) . Studies cited in Lesh & Aizenman put the incidence of ß Cephei variability amongst comparable sets of stars in the M bo i-log T eff plane somewhere between 5 and 20 per cent, consistent with one such object in our sample. Waelkens, Van den Abeele & Van Winckel (1991) have found observational evidence for a metallicity dependence of the ß Cephei instability strip. Model atmosphere analyses (see references in Table 1 ) have been undertaken for all but two of the stars (HD 177566 and HD 121968), and imply normal Population I chemical compositions for elements such as carbon, nitrogen, oxygen, magnesium and silicon. Additionally, Kendall et al. (1994) have obtained quantitative iron abundance estimates for the stars HD 22586, 121968, 100340, 195455, 219188 and 177566 from high-resolution IUE spectra. They found no evidence that any of these have underabundances of iron, except HD 177566, which appears to have a deficiency indicative of a Population II composition. It is unfortunate that there is no iron abundance information on HD 204076, as it is thought that opacity due to iron is the instability driver in the ß Cephei phenomenon (e.g. Moskalik & Dziembowski 1992) . However, its abundances of He, C, N, O and Ca appear normal. Finally, we note that the kinematics of HD 204076 (Keenan et al. 1982 ) are consistent with this object having been formed in the Galactic plane and subse- quently ejected -its apparent normality does not necessarily imply formation in situ.
CONCLUSION
Nine intermediate-to high-Galactic-latitude B stars have been photometrically monitored over periods ranging from a few hours up to one month for ß Cephei variability. One star (HD 204076) shows changes typical of ß Cephei stars, having a sinusoidal variability of amplitude 0.015 mag over ~ 4 h. One other star (HD 206144) may be a longer term variable at the 2 per cent level. For the remaining seven stars, variability > 0.01 mag can be safely ruled out; however, two of these (HD 219188 and HD 118246) show possible changes at the 0.005-mag level.
